The colposcopic vision guided loop electrosurgical excisional procedure (LEEP) was studied for the effective diagnosis of cervical cancer and cervical intraepithelial neoplasia (CIN). Methods: A total of 199 patients participated in this study. Individual cases were from gynecologic outpatients at Thammasat University Hospital, Thailand. These had diagnoses for CIN and were selected for treatment with colposcopic guided LEEP. The average age of patients in this study was 45. Menopausal women represented 31%, (61/199) of the patients. The most frequently found Pap smear result among these women (44%, 88/199), was that of high-grade squamous intraepithelial lesion. The next most frequent Pap smear result (32%, 64/199) was low-grade squamous intraepithelial lesion. Patients' medical records and outcomes were evaluated for consistency of pathological examination between colposcopic directed biopsy and LEEP. Discrepancies between initial diagnosis and the final diagnosis were also analyzed. Results: The colposcopic guided LEEP accurately determined 100% of the cervical cancer cases and 84.8 % of the high-grade squamous intraepithelial lesion cases. Involvement of the ectocervical or endocervical margin regions was found to be 5% and 10% respectively, in this study. Excessive bleeding complication, either during the excision and/or postoperative recovery was found in 3% and 6% of cases, respectively. Conclusion: LEEP under colposcopic vision is a recommended technique for ambulatory management of precancerous lesion and early diagnosis of cervical cancer. This technique significantly reduces rate of positive ectocervical cone margin involvement.
INTRODUCTION
Cervical intraepithelial neoplasia (CIN) II-III of the uterine cervix are now classified as high-grade precancerous lesions. Treatment requires an aggressive surgical approach. CIN I cases, on the other hand are still treated in Thailand with a "wait-and-see" approach.
Cervical conization is the treatment of choice for high-grade precancerous lesions. Loop electrosurgical excision procedure (LEEP) is one of the accepted techniques for cervical conization. It has been widely used in gynecologic oncology practices worldwide. This is because the technique allows the simultaneous collection of specimens for further histopathological and therapeutic diagnostics and can be performed in an outpatient setting using local anesthesia. 1, 2 Generally in Thailand, by contrast, the LEEP technique is usually performed in an operating room (OR). Physician performs the procedure in an OR, based on colposcopic record from an outpatient examination without the help of optical equipment. LEEP in OR consumes operating room time and requires a large number of operating room personnel. This practice has resulted in high costs for the patients.
Incomplete excision using LEEP is also a major problem. The relative risk (RR) of precancerous lesions post-treatment of any grade, including high-grade lesions are 5.47 (95% CI, 3 Other reports revealed that an incomplete excision after LEEP was a significant predictor for both persistence and recurrence of CIN during follow up. [4] [5] [6] The American Society for Colposcopy and Cervical Pathology (ASCCP) still recommends a repeat excision as the first option in women who had CIN II-III with cone margin involvement after LEEP. 7 In the colposcopic unit of Thammasat University Hospital, we perform LEEP in all women who have an indication for cervical conization. We use local anesthetic injection of the cervix under colposcopic vision in an ambulatory care setting. This procedure minimizes incomplete excision of the lesion. It can be performed as an outpatient procedure and the women can go home afterwards. Accordingly, this study was conducted to evaluate the effectiveness of LEEP under colposcopic vision. Recruited patients, after confirmation of their abnormal Pap smears, received colposcopic biopsies and endocervical curettage (ECC). They then came in to the clinic after two weeks to get their histopathological results and diagnosis. The further treatment plan, namely outpatient cervical conization, was given out to the patients at this stage. All subjects agreed to the plan and then received LEEP under colposcopic vision procedure in the same day. LEEP was conducted with a local anesthetic injection.
MATERIALS AND METHODS

Study population and enrollment
Size of the loop used in each patient varied to ensure complete removal of the precancerous lesion. A 5-mm hemostatic ball electrode in pure coagulation mode was used to stop the bleeding without Monsel's solution. A vaginal gauze tampon with antibiotic ointment was then applied to the LEEP site for 6 hours. Patients were sent home with instruction for self care.
Patients were requested to come in for LEEP histopathological reports in two weeks. Final diagnosis was confirmed and further treatment suggested, along with 4 weeks and 6 months follow up gynecological examinations.
Cervical biopsy reports, LEEP histological reports and final diagnosis were all collected for this report. Data were analyzed with SPSS 11.0.
RESULTS
All recruited subjects were walk-in cases requesting cervical cancer screening. Age distribution of subjects in this study is presented in Table 1 . The average age of subjects was 45 years old. Sixty-one women (31%) were of menopause age. Thirtytwo and twenty-seven percent constituting the majority cases were 31-40 and 41-50 years old respectively. The most frequently found Pap smear in this investigation was high-grade squamous intraepithelial lesion (HSIL), followed by low-grade squamous intraepithelial lesion (LSIL) (44% and 32% respectively). Unfortunately we found 2 invasive cervical carcinoma cases in women of age less than 30 years old. Both of them were diagnosed from LEEP biopsies. The final histopathological diagnostic judgment was the most severe histopathological report from either colposcopic or LEEP biopsies.
Final histopathological reports revealed that 9 patients had cervical cancer. Only 3 of these 9 cases (33%) presented cervical cancer cells based on their cytology report ( Table 1 ). The other 6 cervical cancer cases were identified by cytology result as HSIL. All 9 cases were small lesion cervical cancer, difficult to detect by colposcopic biopsy. Correlation of LEEP histopathology and final histopathological diagnostic judgement case is presented in Table 2 . Of 129 patients with a HSIL from final diagnosis, 108 (84%) had histologically proven high-grade dysplasia while 21 (16%) had only low-grade dysplasia from LEEP biopsies. Of 82 patients with a low-grade dysplasia or none from LEEP biopsies, 21 (26%) had histologically high-grade dysplasia from colposcopic biopsies.
In this study 8 subjects had no pathologic finding from both colposcopic and LEEP biopsies. They all decided to undergo LEEP due to the indication of unsatisfactory colposcopy as shown in Table 3 . The delayed post operative hemorrhage after LEEP was 6%, in lieu with that of 0.6 to 6% in other investigations. 8, 9 
DISCUSSION
The incidence of unrecognized invasive cervical carcinoma in other studies was 0.9 to 9.6%. [10] [11] [12] [13] These reports came from cases of positive endocervical margin in LEEP or conization specimens. In the present study, 9 women (5%) who underwent LEEP had invasive cervical carcinoma although only 3 had previously been suspected of having cervical carcinoma from Pap smear results. The percentage falls into the same range and is comparable to other studies. We also found 19 positive endocervical margin cases (10%). All of them had no invasive cervical carcinoma. Gold standard reference and cases with HSIL or higher are of major interest in this investigation. The final histopathological diagnoses were classified based on the most pathological severity either from colposcopic or LEEP biopsies. See and treat LEEP was not performed here. [14] [15] [16] [17] [18] This explains why some colposcopic biopsy cases had more severe histopathology than LEEP biopsies. When a precancerous lesion was very small, the remaining cervix would have the same or less severe pathology than that of colposcopic biopsies. This explains why overall LEEP under colposcopic vision here yielded less than perfect correlation (84.8%) with the final diagnosis. LEEP under colposcopic vision gave 100% specificity and positive predictive value (PPV)( Table 4) . Negative predictive value (NPV) is 74.4%. This negative predictive value is satisfactory for HSIL or higher cases since the disease development takes a long period of time. One can also use HPV DNA testing or liquid-based Pap smear in the follow-up of the disease. We use final diagnosis to evaluate the concept of LEEP under colposcopic vision. An acetic acid solution (3%) was soaked in gauze and applied to the cervix to create acetowhite lesion prior to the procedure. This condition is transient. This may explain the 9 cases (5%) with positive ectocervical margin involvement.
In conclusion, 100% invasive cervical carcinoma and HSIL were diagnosed with 100 and 84.8% accuracy from this technique in correlation with the final diagnosis. LEEP under colposcopic vision is a recommended technic for ambulatory management of precancerous lesion and early diagnosis of cervical cancer. This technique significantly reduces the observed rate of positive ectocervical cone margin involvement by earlier detection.
